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EgyptAbstract The present paper presents taxonomical information on a small bryozoan fauna collected
from the Eastern Mediterranean coast of Egypt. Eight species of benthic bryozoans are reported
from the trash crop of a trawling net in the area between Damietta and El-Manzalah. These species
belong to 7 genera in 7 families of the orders Cyclostomata, Ctenostomata and Cheilostomata.
Four species (Hornera sp., Nolella dilatata, Copidozoum planum and Schizomavella triangularis)
are new records of the Egyptian Mediterranean waters. All species are described and photographed.
ª 2014 National Institute of Oceanography and Fisheries. Hosting by Elsevier B.V. This is an open access
article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/3.0/).Introduction
Bryozoa is a phylum of coelomates mostly found in the marine
environment. There are approximately 6000 recent species
within the phylum that have been described (Gordon et al.,
2009). They are sessile species that are present in all oceans.
They occupy a wide bathymetric range, and colonize almost
any type of substratum (Gordon, 1999). This phylum is a
diversiﬁed group; 388 species of benthic bryozoan have been
described from the Mediterranean Sea, and 88 of them
(23%) are endemic. However, this estimation is still incomplete
because more species that have not been described yet will be
added in the future (Coll et al., 2010).
Bryozoan morphology is somewhat complex. The group
has not been studied well in the Egyptian waters. The species
were ﬁrst described in a study by Audouin and Savigny(1826) which dealt with material from both the Egyptian Med-
iterranean and Red Seas. However, Dumont (1981) indicated
that these authors have described 67 bryozoan species, ten spe-
cies were reported from the Mediterranean and 17 from the
Red Sea, but the collecting sites of the rest of the species were
not mentioned. d0Hondt (2006) published a revision of the spe-
cies in Savigny’s plates of the bryozoans named by Audouin
and Savigny (1826). He mentioned that ‘‘Audouin enumerated
64 species but, after synonymic corrections, the true number is
sixty-one’’.
After this old study, more than a century later,
O0Donoghue and De Watteville (1939) reported the distribu-
tion of 62 bryozoan species which are mostly unillustrated;
they were obtained by dredging from the ﬁshery grounds near
Alexandria from 4 to 126 ftm (7–230 m). Most of them were
distributed in the western and central basins of the Mediterra-
nean. They described only two species that were new to science
(Vibracellina mediterraneae and Schizomavella alexandriae). At
least 50 species of them were new additions to that list recoded
by Audouin and Savigny (1826).
Regarding the Egyptian Red Sea, Hastings (1927) had
recorded 24 polyzoan species which were collected during the
270 Kh.M. AbdelsalamCambridge Expedition from the Suez Canal, after a century of
Audouin and Savigny’s work in 1826. Balavoine (1959) pro-
vided descriptions of 44 species collected from 24 stations in
the Northern Red Sea (Gulf of Aqaba, Gulf of Suez and Suez
Canal) during the mission of Robert Ph. Dollfus in Egypt
(December 1927–March 1929).
Numerous studies have been carried out on the bryozoan
communities in the Mediterranean Sea, most of them were tax-
onomic (e.g. Calvet, 1931; Prenant and Bobin, 1956; Gautier,
1962; Harmelin, 1976; Novosel and Pozˇar-Domec, 2001;
Hayward and McKinney, 2002; d0Hondt and Chimenz,
2006), most of these works pertain to Northern Mediterranean
waters. Studies dealing with bryozoans from the southern
coast include those of Canu and Bassler (1930), Buge and
Debourle (1977), d0Hondt and Mascarell (2004), d0Hondt
and Ben Ismail (2008) and Ayari-Kliti et al. (2012). Eastern
Mediterranean bryozoans have been studied by Powell
(1969), Harmelin (1968, 1969), Hayward (1974), d0Hondt
(1988a), Bitar and Bitar (2001), Koc¸ak et al. (2002) and
Harmelin et al. (2007, 2009), among others. Zabala (1986),
Zabala and Maluquer (1988), d0Hondt (1988b), Souto et al.
(2010) and Madurell et al.(2013) are authors who have studied
the bryofauna of the western Mediterranean.
Recent taxonomic studies of marine bryozoan in the Egyp-
tian waters are far fewer. Only Abdelsalam and Ramadan
(2008a,b) described fouling bryozoan assemblages that devel-
oped on polystyrene test panels which were immersed 0.5 m
deep in three Alexandrian harbors (Abu Qir, the Eastern and
El-Dekheila). Nevertheless, many ecological studies in the
Egyptian waters have at least listed the bryozoan fauna (e.g.
Ghobashy, 1976; El-Komi, 1992, 1998a,b; Ghobashy et al.,
1980; Ghobashy and El-Komi, 1981a,b; El-Komi and
Beltagy, 1997; El-Komi et al., 1998; Emara, 2002; Emara
and Belal, 2004).
Taxonomic studies are important for establishing databases
concerned with the documentation and conservation of the
aquatic biodiversity. In this context, the present work aims
to present taxonomic information about the bryozoan fauna
that was collected from the Northern Egyptian coast.
Materials and methods
Benthic bryozoan samples were collected from a trash crop of
trawling net deployed by a ﬁshing boat along the Eastern Med-
iterranean coast of Egypt between Damietta and El-Manzalah
(Fig. 1) at depths of 20–25 m during April 2014. In this area
the bottom sediment is mud mixed with sandy mud. Bottom
water temperature and salinity were 18.7 C and 39.9&,
respectively. Colonized substrata included mollusk shells,
rocks, broken pieces of pottery and some bryozoan species
showed association with hydroids and macroalgae. Specimens
were preserved in a 10% formaldehyde solution.
Bryozoans were sorted and isolated for identiﬁcation. Sam-
ples were examined by a zoom stereoscopic light microscope
(Novex P-20, with total magniﬁcation up to 80·) and a mono-
scopic microscope (BEL Bio-1-T, with total magniﬁcation up
to 400·); they were also photographed using a Nikon digital
camera (model D5000) equipped with a special adaptor that
was attached to the microscopes. In some cases, where illustra-
tions were deemed appropriate, a camera lucida drawing
tube was used for this purpose and descriptions were made.Signiﬁcant literature consulted for this study included
d0Hondt (1983, 2006), Hayward (1985), Hayward and
Ryland (1985, 1998, 1999), Zabala and Maluquer (1988) and
Hayward and McKinney (2002). The systematic listing of the
species employed here is that of Bock and Gordon (2013). In
the text, measurements of bryozoan zooids (in micrometers)
are given as mean plus or minus standard deviation, observed
range, and (enclosed in parentheses) number of specimens
used. Autozooid length and width are as measured at the
colony surface. A cleaning agent (diluted Clorox or domestic
household bleach) was used for better observation of the
encrusting species.
Glossary of special terms: (http://www.bryozoa.net/
glossary.html).
Adventitious avicularium: An avicularium derived from one
or more marginal frontal septular pores and positioned on the
surface of a zooid.
Areola: In ascophoran cheilostomatates, a marginal open-
ing in the frontal calciﬁcation leading to an areolar pore.
Autozooid: Feeding zooid in Bryozoa (Hayward and
Ryland, 1979).
Avicularium: Specialized zooid in the Cheilostomata with
reduced polypide but strong muscles which operate a modiﬁed
operculum (mandible) (after Ryland and Hayward, 1977).
Basal: Underside of an encrusting or freely growing colony
(Ryland and Hayward, 1977). The basal wall of a zooid is
opposite to the frontal wall.
Condyle: One of a pair of oppositely placed protuberances
on which the operculum pivots in some ascophoran cheilosto-
mes (Hayward and Ryland, 1979).
Cryptocyst: In some anascan cheilostomes, more or less
horizontal calcareous lamina on the basal side of the frontal
membrane, developed from the vertical walls of the zooid
but not completely dividing its body cavity (Hayward and
Ryland, 1979).
Gymnocyst: In anascan cheilostomes, the part of the calci-
ﬁed frontal wall between the frontal membrane and the free
edges of the vertical wall (modiﬁed after Ryland and
Hayward, 1977). Frontal wall with calciﬁed layer directly in
contact with outer cuticle.
Internode: In erect articulated colonies, internodes are the
sections bearing autozooids, joined by connecting tubes which
are uncalciﬁed or poorly calciﬁed.
Mandible: Articulated part of an avicularium, moved by
muscles, and homologous with the operculum of an autozooid
(Hayward and Ryland, 1979).
Operculum: A generally uncalciﬁed lamina (or ﬂap), hinged,
or pivoting on condyles, which closes the zooidal oriﬁce in
Cheilostomata (Hayward and Ryland, 1979). Calciﬁed oper-
cula are found in some cheilostomes, and also in the
cyclostome.
Opesia: In zooids of anascan Cheilostomata, the opening
below the frontal membrane remains after development of
the cryptocyst (Hayward and Ryland, 1979).
Oriﬁce: Opening in the zooid wall through which the loph-
ophore and tentacles are exserted. In Cheilostomata, the pri-
mary oriﬁce may be surrounded by a peristome; the opening
at the upper end is then known as a secondary oriﬁce
(Hayward and Ryland, 1979).
Ovicell: The globular brood chamber in Cheilostomata
(Ryland and Hayward, 1977).
Figure 1 Mediterranean coast of Egypt. (A) Geographical location of Egypt in the South East Mediterranean Sea. (B) Enlarged map
showing the sampling area in the eastern part of the Nile delta.
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the primary oriﬁce (Hayward and Ryland, 1979).
Proximal: Pertaining to the side toward the ancestrula or
origin of growth (Ryland and Hayward, 1977).
Rostrum: Spike-like prolongation of an avicularium.
Sinus: Slit (or notch) at proximal edge of oriﬁce in some
ascophoran cheilostomes (after Hayward and Ryland, 1998).
Spiramen: In ascophoran cheilostomes, an opening in the
external frontal calciﬁcation proximal to the secondary oriﬁce
connecting to the interior of the peristomial tube above (fron-
tal to) the primary oriﬁce.
Umbo: In cheilostomes, a prominence on the frontal wall
proximal to the oriﬁce. It is also used for prominences on ovi-
cells or avicularia.
Vicarious avicularium: Avicularium taking the place of an
autozooid in the colony; approximately the same size as the
autozooid.
Results
The present study yields 8 species of benthic bryozoans that
belong to 7 genera in 7 families of the orders Cyclostomata,
Ctenostomata and Cheilostomata. These are distributed in
two classes, Stenolaemata and Gymnolaemata.
Systematic accounts:
Class: Stenolaemata Borg, 1941
Order: Cyclostomata Busk, 1852
Suborder: Cancellata Gregory, 1896Family: Horneridae Smitt, 1867
In the present collection, this family is represented by one
genus Hornera Lamouroux, 1821, and two species: Hornera
frondiculata (Lamouroux, 1821) and Hornera sp.
Genus: Hornera Lamouroux, 1821
Hornera frondiculata (Lamouroux, 1821)
Fig. 2 (A–D)
Retepora frondiculata Lamarck, 1816
Hornera frondiculata (Lamouroux, 1821): 42; Zabala, 1986:
686; Zabala and Maluquer, 1988: 182, Figs. 625–629, pl.
36A–B.
Description: Erect-rigid, branching, delicate, ﬁxed to sub-
strate by a single base; from a main stem, ﬁne branches repeat-
edly ramify more or less in the same plane without fusing (i.e.
not forming a mesh), with branch diameter tapering toward
the tips. Zooids aligned in conspicuous longitudinal rows, with
apertures facing outwards, on a deﬁned frontal surface that is
strongly reticulate in rhomboidal meshes, enclosing zooid
peristomes, these surrounded by numerous pores. Peristomes
with circular edge, but notched above (U-shaped in section).
Basal surface with well-developed reticulate and deep brood
grooves.
Remarks: Smith et al. (2008) gave a comprehensive taxon-
omy study of the family Horneridae. The study indicated that
H. frondiculata Lamouroux, 1821 was listed by Lamouroux as
the only species of his new genus. He listed three tentative syn-
onyms for his new species, including Retepora frondiculata
Lamarck, 1816, which was potentially a senior homonym of
Figure 2 Hornera frondiculata. (A) General aspect. (B) Frontal surface of an old branch with rows of peristomes. (C) Fine branches
ramify several times on the same level. (D) Peristomes from the growing tip.
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(1972) revised Hornera matters. He designated three neotypes
for H. frondiculata from recent and fossil collections and he
synonymized them under H. frondiculata Lamouroux, 1821.
Smith et al. (2008) indicated that the species is highly variable.
As well as, Hara (2001) advocated that H. frondiculata showed
a great variation of the zoarial morphology due to ontogenetic
thickening of the colonies which is very common in this
species.
The present species can be distinguished from the conge-
neric species Hornera sp. by the shape of the peristome. Perist-
omes of H. frondiculata have a circular edge but are notched
distally (U-shaped in section), while peristomes of Hornera
sp. have a circular edge (O-shaped in section).Distribution and Habitat: H. frondiculata has been rarely
recorded essentially from the western and central basins of
the Mediterranean (Zabala and Maluquer, 1988; Novosel,
2005; Rosso et al., 2010; Souto et al., 2010). The species thrives
mainly in deep water coralligenous habitats, below 50 m
(Ballesteros, 2006) and 40 m depth on exposed sloping rocky
bottoms (Novosel, 2005). In the present study, a single colony
was collected from 20 to 25 m, associated with macroalgae and
sponges. This species was previously listed, without descrip-
tion, from the ﬁshery grounds near Alexandria (O0Donoghue
and De Watteville, 1939) at 22–50 ftm (40–91 m).
Hornera sp.
Fig. 3 (A and B)
Figure 3 Hornera sp. (A) General aspect. (B) Frontal surface of a branch showing autozooids arranged within longitudinal folds and
furrows.
Benthic bryozoan fauna from the Northern Egyptian coast 273Description: Colony erect, dichotomously branching,
branches tapering distally. Autozooids arranged quincuncially
(not in obvious rows), with apertures facing outwards, on a
deﬁned frontal surface. Peristomes more or less entire, with
an oval or circular rim, with intervening surface weakly retic-
ulate, with narrow longitudinal grooves (sulci) delineating the
boundaries between adjacent zooids. Zooids becoming
immersed in thick, granular calciﬁcation, with longitudinal
folds and furrows. Basal surfaces of branch granular to nodu-
lar, with ridges, furrows and pores comparable to those from
the frontal surface.
Remarks: In the present study, only a small colony was
available. It is distinguished fromH. frondiculata by more slen-
der and less branched branches. However, it is safer to identify
this material only at the generic level. This second species of
Hornera from the Mediterranean could be the same quoted
by Rosso (2009) as Hornera sp. 1. More material and further
study are necessary to reach a ﬁrm conclusion about its iden-
tity. Several fossil species (Hornera striata, H. subannulata,
H. verrucosa) have been recorded in the paleo-Mediterranean
(e.g. Za´gorsˇek, 2010).
Distribution and Habitat: In the current study, only a small
colony was collected from a shallow depth range (20–25 m).
However, distribution of this taxon cannot be traced with pres-
ent information. Based on the literature, the current record
represents the ﬁrst occurrence of the taxon in the Egyptian
Mediterranean waters, which represents an addition to the bio-
diversity of the Egyptian fauna.
Class: Gymnolaemata Allmann, 1856
Order: Ctenostomata Busk, 1852Superfamily: Arachnidioidea Hincks, 1880
Family: Nolellidae Harmer, 1915
In the present collection, this family is represented by one
genus Nolella Gosse, 1855.
Genus: Nolella Gosse, 1855
Nolella dilatata (Hincks, 1860)
Fig. 4 (A and B)
Farrella dilatata Hincks, 1860: 279, pl. 30, Fig. 7.
Cylindroecium dilatatum. Hincks, 1880: 536, pl. 77, Figs. 1
and 2.
Nolella dilatata. Marcus, 1940: 327; Prenant and Bobin,
1956: 232, Fig. 102; Harmelin, 1968: 1187; d0Hondt, 1983:
45; Hayward, 1985: 90, Fig. 27; Zabala and Maluquer, 1988:
64, Fig. 14.
Description: Autozooids packed together in dense clumps.
Peristome cylindrical, peristomial length (1710 ± 425 lm),
1100–2450 lm (n= 10), peristomial width (200 ± 24 lm),
170–240 lm (n= 10). Oriﬁce terminal, squared. Body wall
opaque gray–brown, coated with detrital particles. Proximal
part of autozooid widened at the base. Edges of the dilatation
often produced into a number of ﬁne stoloniform processes
forming septate anastomoses with neighboring zooids.
Remarks: Some authors (e.g. d0Hondt, 1983; Hayward,
1985; Zabala and Maluquer, 1988) have indicated that the
proximal portion below the peristomial tube typically dilates
at the base. This character is signiﬁcant for differentiating
between the present species and a similar species (N. stipata
Gosse, 1855) in which the proximal portions of autozooids
taper and lack basal dilatations. Additionally, peristomial
length may be used to distinguish between these two species:
Figure 4 Nolella dilatata. (A) Colony creeping on erect bryozoan (arrow). (B) Group of zooids showing the typical dilatation of
peristome at the base.
274 Kh.M. Abdelsalam550–2000 lm in N. dilatata and 1500–6000 lm in N. stipata
(d0Hondt, 1983).
Distribution and Habitat: Nolella dilatata had been recorded
from both the western basin of the Mediterranean (Hayward
and McKinney, 2002; Souto et al., 2010, 2014; Rosso et al.,
2010; Ben Ismail et al., 2012) and the eastern basin
(d0Hondt, 1988a; Morri et al., 1999; Koc¸ak et al., 2002;
Koc¸ak and Aydin-onen, 2014). Nevertheless; Souto et al.
(2014) indicated that the real distribution of European Nolella
species is uncertain due to the uncertain status of the species,
and that Nolella gigantea (Busk, 1856) may be a synonym of
N. stipata. The colony is creeping on a range of substrata in
lower shores, and subtidally to at least 50 m, and perhaps even
deeper (Hayward, 1985). In the present study, samples were
collected from 20 to 25 m, with colonies creeping on erect
bryozoan species and/or encrusting on rocks. Based on the lit-
erature, the present record of the species is the ﬁrst from the
Egyptian Mediterranean waters, hence representing an addi-
tion to the biodiversity of the Egyptian fauna.
Order: Cheilostomata Busk, 1852
Suborder: Neocheilostomina d0Hondt, 1985
Family: Calloporidae Norman, 1903
Genus Copidozoum Harmer, 1926 represents the family in
the present collection.
Genus: Copidozoum Harmer, 1926
Copidozoum planum (Hincks, 1880)
Fig. 5
Membranipora plana Hincks, 1880: 81, pl. 11, Fig. 2.
Copidozoum planum. Gautier, 1962: 40, Fig. 6; Prenant and
Bobin, 1966: 254, Fig. 85; Zabala and Maluquer, 1988:85,
Fig. 101; Hayward and Ryland, 1998: 180, Figs. 47C, 51A.
Description: Colonies encrusting. Autozooids elongate oval,
distinctly separated by well-marked grooves, without spines.
Frontal surface of autozooid almost entirely membranous;
gymnocyst reduced to smooth, proximal and proximolateral
border; cryptocyst developed as a coarsely granular rim; opesia
constituting almost three-quarters of the total autozooid
length. Avicularia interzooidal, about half length of autozo-
oids or more; mandible slender, distally directed. Condyles
stout, symmetrical. Operculum semicircular. Ovicell longerthan wide, with the frontal surface sculptured with irregular
granulations. Autozooid length (510 ± 60 lm), 450–610 lm
(n= 6), autozooidal width (255 ± 35 lm), 220–310 lm
(n= 6).
Remarks: The present species seems very similar to Vibra-
cellina mediterraneae that O0Donoghue and De Watteville,
1939, inadequately described from the ﬁshery grounds near
Alexandria. However, as the type material of this species is
not available, comparison between them cannot be done.
Autozooid measurements of the present material are smaller
than those of Zabala and Maluquer (1988) who reported zooi-
dal length of 700 lm for the Western Mediterranean, and those
of 500–750 lm reported by Hayward and Ryland (1998) for
the British islets. This difference may be attributed to variation
in the environment––Nicoletti et al., 1995 indicated that the
bryozoan zooidal dimensions are related to environmental fac-
tors in the Latium coast, Italy. This species can be distin-
guished from C. tenuirostre (Hincks, 1880) by the shape of
the cryptocyst. It is narrow and has a smooth opesial margin
in C. planum while is quite wide and has a channeled opesial
margin in C. tenuirostre (Hayward and Ryland, 1998).
Distribution and Habitat: This barely known cheilostome
bryozoan species was collected from shallow water communi-
ties around the Aegean island of Chios, Eastern Mediterranean
(Hayward, 1974). Although it has not been collected again
(e.g. d0Hondt, 1988a; Bitar and Bitar, 2001; Koc¸ak et al.,
2002). The species seems more common in the western and cen-
tral basins of the Mediterranean (see Zabala and Maluquer,
1988; Chimenz and Faraglia, 1995; Rosso et al., 2010). C. pla-
num lives from the sublittoral zone, to at least 150 m on differ-
ent substrata (Hayward and Ryland, 1998). In the present
study, this species was collected from waters of 20–25 m. Col-
onies encrusted rocks or other encrusting bryozoan species.
Based on the literature, the present record of the species is
the ﬁrst from the Egyptian Mediterranean representing an
addition to the biodiversity of the Egyptian fauna.
Family: Cellariidae Fleming, 1828
In the present study, family Cellariidae was only repre-
sented by genus Cellaria Ellis and Solander, 1786.
Genus: Cellaria Ellis and Solander, 1786
Figure 5 Copidozoum planum. Part of colony showing ovicell, avicularium and operculum.
Figure 6 Cellaria salicornioides. (A) Internode showing autozooid (Autoz.) and avicularium (Avic.). (B) Enlarged autozooid showing
operculum (Oper.) and condyles (Cond.).
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Fig. 6 (A and B)
Cellaria salicornioides Lamouroux, 1816: 127.
Cellaria johnsoni. Hincks, 1880: 112, Pl.13, Figs. 9–12.
Cellaria salicornioides. Audouin and Savigny, 1826: 236,
Pl.VI, Figs. 71–75; Hastings, 1947: 218, Pl. II, Fig. A;
Balavoine, 1959: 266; Prenant and Bobin, 1966: 382,
Fig. 124; Ryland and Hayward, 1977: 124, Figs. 56A, 59;
Zabala and Maluquer, 1988: 94, Figs. 137–140; Alvarez,
1989: 297, Pl.1, Fig. 6; Hayward and Ryland, 1998: 308,
Figs. 104A, 105C, 108.Description: Colony erect, 2–3 cm height, white, composed
of slender, jointed, dichotomous branches. Internodes are fre-
quently 4–8 mm long and 0.2–0.5 mm thick, generally cylindri-
cal; sometimes thicken toward the tip becoming club-shaped.
Autozooids are typically hexagonal or oval in outline,
arranged in alternating series all around the branch. Successive
autozooids in longitudinal series well-spaced. Opesia barely
larger than operculum which is semicircular, with a raised
proximal border and two proximolateral condyles. Avicularia
vicarious, as large as the autozooids they replace.
Remarks: Ryland (1968) indicated that Busk (1858)
described Nellia johnsoni from Madeira, soon (Busk, 1859)
276 Kh.M. Abdelsalamafter examining the perfect specimens, transferring it to Cellar-
ia. Hincks (1880) used the combination Cellaria johnsoni.
However, Hastings (1947) was unable to decide whether C.
johnsoni is a junior synonym of C. salicornioides Lamouroux.
After the agreement of the International Commission Nomen-
clature to use the plenary powers to designate a neotype of C.
salicornioides Lamouroux, it clearly became the senior syno-
nym of C. johnsoni.
The present species is easily recognizable for its vicarious
avicularium, which is as large as, and replaces a normal auto-
zooid in the longitudinal series. Nevertheless, it is likely that it
could be distinguished by the narrow diameter of its internode
(0.2–0.5 mm) which is always not comparable with similar
Mediterranean species C. sinuosa (0.4–1.6 mm). The distin-
guishing of other similar species C. ﬁstulosa (0.4–0.8) cannot
depend on this character, because there is an overlap in the
diameter of internodes between the two species. However, C.
ﬁstulosa is characterized by the smaller interzooidal
avicularium.
Distribution and Habitat: Cellaria salicornioides seems to be
widespread throughout the Mediterranean, ranging north-
wards along the European Atlantic coast to Shetland (Souto
et al., 2014). This species has been recorded from Adriatic
Sea, Croatia (Hayward and McKinney, 2002), Italian Seas
(Rosso et al., 2010), Tunisia (Ben Ismail et al., 2012), Israel
(d0Hondt, 1988a) but not from other Eastern Mediterranean
localities. It occurs on coarse gravel and sandy bottoms from
the shallow sublittoral to depths of 100 m (Hayward and
Ryland, 1998). In the present study, colonies of C. salicornio-
ides were collected from shallow depth (20–25 m); they were
attached to rocks by the chitinous rootlets. This species was
previously recorded by Audouin and Savigny (1826) in the
Egyptian Mediterranean Sea and by Balavoine (1959) in the
Suez region. Nevertheless, it was not recorded from the ﬁsheryFigure 7 Reptadeonella violacea. (A) Part of the colony showing avicu
showing the ﬁne granules. (C) Zooids with avicularia replaced by tubgrounds near Alexandria (O0Donoghue and De Watteville,
1939). These authors reported that ‘‘a number of specimens
were so heavily calciﬁed or so worn and abraded as to render
certain identiﬁcation difﬁcultly if not impossible’’. This may
explain the absence of the present species from their list.
Family: Adeonidae Busk, 1884
In the present collection, this family is represented by genus
Reptadeonella Busk, 1884.
Genus: Reptadeonella Busk, 1884
Reptadeonella violacea (Johnston, 1847)
Fig. 7 (A–C)
Lepralia violacea Johnston, 1847: 325.
Microporella violacea Hincks, 1880: 216, pl. 30, Figs. 1, 2
and 4.
Reptadeonella violacea Gautier, 1962: 218; Zabala and
Maluquer, 1988: 113, Fig. 230; Hayward and Ryland, 1999:
186; Hayward and McKinney, 2002: 44, Fig. 19D-F.
Description: Colony encrusting, multiserial, unilaminar;
darkly colored or clearer in cryptic situations. Autozooids hex-
agonal or irregularly polygonal in shape. Autozooid length
(610 ± 85 lm), 490–800 lm (n= 10) by (340 ± 40 lm), 280–
400 lm (n= 10). Primary and secondary oriﬁces semicircular;
peristome very short. Frontal shield ﬁnely granular, with a
round spiramen in a depression in the center of the zooid; mar-
ginal pores arranged in a single series, closely spaced. A small
frontal adventitious avicularium, placed proximally to the sec-
ondary, calciﬁed oriﬁce; rostrum triangular, acute, directed
distally. Accessory second discontinuous row of areolae can
develop all around the avicularium and the ascopore.
Remarks: The presence of a second row of marginal pores is
outlined here for the ﬁrst time, even if they are ﬁgured in pre-
vious papers, such as Hayward and McKinney (2002). The
genus Reptadeonella is represented by two species (R. violacea
and R. insidiosa) in the Mediterranean (Hayward, 2001; Colllarium (avic.) and spiramen (spir.). (B) Enlarged part of the colony
ular processes (white arrows).
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the shape of both spiramen and avicularium (Hayward and
Ryland, 1999).
Zabala (1986) has recorded the possibility that avicularia
are replaced by pores. However, Harmelin J.-G. (personal
communication) indicated that avicularia can be replaced by
tubular round processes (see Fig. 6C) like in specimens from
Lebanon (Harmelin, unpublished data). Fertile zooids, that
are wider than normal zooids, and show a larger, not terminal
oriﬁce are absent in the examined material that consists of a
few colonies apparently infertile fragments.
Distribution and Habitat: Usually considered a warm-tem-
perate species, abundantly found throughout the Mediterra-
nean. The species is distributed in the East and West
Atlantic, and along the Paciﬁc coasts of North America (see
Hayward and Ryland, 1999; Hayward and McKinney, 2002).
Colonies of Reptadeonella violacea have been found on sublit-
toral hard substrate (Antoniadou and Chintiroglou, 2005) in
the Aegean Sea, as well as on leaves and rhizomes of the sea-
grass Posidonia oceanica in the Adriatic Sea (Novosel, 2005).
This species has been recorded in the eastern and central basins
of the Mediterranean (Nicoletti et al., 1995 in Turkey; Morri
et al., 1999 in Milos, Aegean island; Bitar and Bitar, 2001 in
Lebanon; Koc¸ak et al., 2002 in Cyprus; Hayward and
McKinney, 2002 in Croatia; Rosso et al., 2010 in Italy;
Ayari-Kliti et al., 2012 in Tunisia). However, it has not been
recorded on the coast of Israel (d0Hondt, 1988a). The studied
colonies grew at shallow depth (20–25 m), encrusting rocks
and other encrusting bryozoans. R. violacea was previously
listed as Adeona violacea, without description, from the ﬁshery
grounds near Alexandria (O’Donoghue and De Watteville,
1939) between 10 and 50 ftm (18–91 m).
Family: Hippaliosinidae Winston, 2005
This family is represented only by the genus Hippaliosina
Canu, 1918.Figure 8 Hippaliosina depressa. (A) General aspect showing operculu
part of the colony showing the thickening of the frontal wall, formingGenus: Hippaliosina Canu, 1918
Hippaliosina depressa (Busk, 1854)
Fig. 8 (A and B)
Lepralia depressa Busk, 1854: 75, Plate 91, Figs. 3 and 4.
Hippaliosina depressa (Busk, 1854); Zabala and Maluquer,
1988: 116, Fig. 243.
Description: Colony encrusting, unilaminar. Frontal wall
thickly calciﬁed, distinctly granular, with a series of marginal
pores that usually continue proximally around the oriﬁce. Ori-
ﬁce and operculum typically elongated, with a wide poster
delimited by minute, sharp condyles at each side; apertures
of fertile zooids larger and nearly hoof-shaped. Adventitious
avicularia distolateral, single or paired (one at each side of
the oriﬁce). If paired, one sometimes larger than the other.
Mandibles often setiform or vibraculoid. Measurements of
autozooids: length (600 ± 45 lm), 580–650 lm (n= 10);
width (400 ± 50 lm), 320–500 lm (n= 10).
Remarks: The original description of this species was pub-
lished by Busk (1854) who had not commented about the
thickening of the frontal wall or the formation of granules.
It is likely that these granules give a kind of support to the
frontal wall. Ayari-Kliti et al. (2012) reported a frontal surface
decorated by ﬁne uniform granules.
Distribution and habitat: Hippaliosina depressa is a common
Mediterranean species particularly abundant in the Eastern
Basin (see Harmelin, 1969; Hayward, 1974; d0Hondt, 1988a;
Bitar and Bitar, 2001; Ryland, 2001; Koc¸ak et al., 2002; Coll
et al., 2010). However, it has also been recorded from the cen-
tral basin of the Mediterranean (Rosso et al., 2010; Ayari-Kliti
et al., 2012), from submarine caves in Tyrrhenian Sea and
Ionian Sea (Rosso et al., 2012, 2013). It is among the epiphytes
that grow on Posidonia oceanica (L.) meadows but can also
encrust rocky substrata and grow inside submerged caves
(Morri et al., 1999; Koc¸ak et al., 2002; Gerovasileiou et al.,
2013; Rosso et al., 2013). Only a few colonies were collectedm, avicularia, and oriﬁces of fertile zooids (arrows). (B) Enlarged
granules.
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dead bivalve shells. This species was previously listed as Lepra-
lia depressa, but without description, from the ﬁshery grounds
near Alexandria (O0Donoghue and De Watteville, 1939) at
7–30 ftm (13–55 m).
Family: Bitectiporidae (Mac Gillivray, 1895)
This family is represented in the present collection by the
genus Schizomavella Canu and Bassler, 1917.
Genus: Schizomavella Canu and Bassler, 1917
Schizomavella triangularis (Reverter-Gil and
Fernandez-Pulpeiro, 1997)Figure 9 Schizomavella triangularis. (A) Part of the colony showin
denticulate distolateral border of the oriﬁce. (D) Ovicellate zooid.Fig. 9 (A–D)
S. triangularis Reverter-Gil and Fernandez-Pulpeiro, 1997:
1–3, Fig. 1.
Description: Colony encrusting, forming a broad patch.
Oriﬁce triangular-shaped with a sinus in its proximal border,
disto-lateral margin denticulate. Oral spines may be found in
some old autozooids (3 in number). Autozooids rectangular
to polygonal, of variable length and width, ZL
(400 ± 91 lm), 350–650 lm (n= 10), ZW (340 ± 55 lm),
250–400 lm (n= 10); well distinct. Frontal shield perforated
by many small pores, with poorly developed suboral umbo.g the small suboral avicularium. (B) Oral spines. (C) Internally
Benthic bryozoan fauna from the Northern Egyptian coast 279Suboral avicularium typically single, small (<50 lm), situated
immediately proximal to the sinus, its rim continuous with that
of the oriﬁce. Ovicell hyperstomial, spherical, its proximal sub-
triangular area perforated by few rounded pores; fertile oriﬁce
having the same shape as the autozooidal oriﬁce.
Remarks: Schizomavella triangularis was described by
Reverter-Gil and Fernandez-Pulpeiro (1997) on materials from
the Atlantic-Mediterranean region in the Canu collection. The
triangular-shaped oriﬁce is diagnostic for this species. In the
present specimen, oral spines may be found in some old auto-
zooids (3 in number, see Fig. 8B). Oral spines were not
reported and they are actually lacking on the holotype but 1
to 4 spines were present in materials from Italy (Reverter-
Gil, personal communication).
Another Schizomavella species was found in the Nile area,
S. alexandriae. It was described by (O0Donoghue and De
Watteville, 1939) and cannot be confused with the present spe-
cies due to the absence of spines, avicularia, and the polymor-
phic oriﬁce of fertile zooids.
Distribution and Habitat: The unique other record of this
species is from Oran-Algeria (Reverter-Gil and Fernandez-
Pulpeiro, 1997) and the present ﬁndings point to a possible dis-
tribution of this species in the South-Eastern Mediterranean.
Nevertheless, the complete distribution of this recently erected
species needs to be traced with further work, since it may have
possibly been reported under different names in the past. The
holotype was attached to an anthozoan’s skeleton together
with colonies of other encrusting bryozoans belonging to Puel-
lina. In the present study, colonies were collected from 20 to
25 m depth, encrusting dead shells of the bivalve Chlamys
and the bryozoan Reptadeonella. Based on the literature, the
current record is the ﬁrst for the Egyptian Mediterranean
waters, and it is an addition to the biodiversity of the Egyptian
fauna.
Conclusion
The present study provides ﬁrst information about benthic
bryozoans from the Eastern Mediterranean coast of Egypt,
speciﬁcally for the area between Damietta and El-Manzalah.
Only eight species were found, most of which distributed in
several basins and/or the central and western basins of the
Mediterranean Sea. Four species are new records for the Egyp-
tian Mediterranean; therefore they represent an addition to the
biodiversity of the Egyptian fauna. The small number of spe-
cies is not representative of the expected diversity for the East-
ern Mediterranean coast of Egypt. Greater sampling effort
over a wider area is needed to obtain a more accurate assess-
ment of the species diversity of Bryozoa in this area.
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